INTRODUCTION
In 1999, the United States Institute of Medicine (IOM) published the report "To Err is Human" [1] , which raised awareness of major flaws in the American healthcare system and called for increased patient safety. In 2015, almost two decades later, the Swedish National Board of Health and Welfare [2] estimated that one in ten hospital patients suffered harm due to adverse events during their stay. Therefore, it is clear that this is an ongoing issue and that healthcare professionals worldwide are still seeking strategies to prevent mistakes being made in patient care and to improve their facilities' cultures of safety. Indications for gastrointestinal endoscopy are increasing, and endoscopic examinations are becoming more technically advanced. However, possible com plications during endoscopy procedures still include cardiopulmonary complications, sedationrelated complications, allergic reactions, perforation, and bleeding [3, 4] . Knowledge about a patient's health condition and proper monitoring of his or her vital functions are crucial to assess risks and prevent adverse events [3, 4] . In addition, patient misidentification is a known safety risk [5, 6] to which endoscopy teams should give special consideration as endoscopy is often a highvolume service.
One of the most wellknown improvements of patient safety using standardized methods was the release of the World Health Organization's Surgical Safety Checklist in 2009 (WHO SSC) [7] , which has been shown to contribute to improved surgical out comes [8] . Improved communication in surgical teams, a factor known to be associated with improved patient outcomes [9] , was another positive effect of the WHO SSC [10, 11] . However, compliance with the WHO SSC varies widely among hospitals [1214] . In a study by
Conley et al [15] the quality of implementation was an important factor in the effectiveness of the checklist. In addition, "explaining why" and "showing how" were of great importance in motivating checklist use. Matharoo et al. came to a similar conclusion when assessing compliance to a checklist used in an endoscopy unit in the United Kingdom; they recommended that adherence to the checklist could be better maintained by continued reassessment and feedback [16] . Another method for improving healthcare quality is promoting patient participation. In a systematic review, McMillan et al [17] found that a patientcentered model seemed to increase patient satisfaction and their perceived quality of health. In addition, Greene et al [18] found a relationship between patient activation and positive healthrelated outcomes. Indeed, patient participation has been recognized as one of the key factors to patient safety [19, 20] ; therefore, healthcare professionals working directly with patients need training in facilitating patient participation and creating an open and safetyfocused culture [21] . Personcentered care (PCC) views the patient as an accountable and capable individual who is an expert on his/her own condition. This approach to care emphasizes patient participation and empowerment [22] . One view of PCC is that the patient and the healthcare professionals should establish a partnership where the patient narrative the personal account of the patient' s life situation and illness is given key importance for shared decision making [23] . Despite the lack of a universal definition of PCC in the literature, it has been described as a collaborative and respectful partnership between healthcare professionals and the patient, including information exchange with both parts actively involved in the planning and the delivery of care with shared specified goals and strategies [24] . The aim of this study was twofold: Firstly, to describe the development and implementation of an endoscopy checklist at an inpatient and outpatient endoscopy unit that combined safety and person centeredness, and secondly, to evaluate this "checklist intervention" in terms of patient safety, person centeredness, and teamwork.
MATERIALS AND METHODS
The study was conducted in one of two endoscopy units at the Karolinska University Hospital in Stockholm, Sweden, as a part of a quality improvement project. At the unit, approximately 5000 endoscopic examinations are conducted each year. At the time of the study, ten nurses were employed at the unit (including the first author). Approximately 30 different physicians worked at the unit in varying degrees of frequency. The study design is presented in Figure 1 .
Development and implementation of the checklist
The checklist was developed by a multiprofessional group consisting of endoscopy nurses, senior phy sicians, and experts in personcentered care and teamwork. The WHO SSC [7] and the only endoscopy safety checklist found in the current literature and available at the time [25] were reviewed. Items considered relevant for endoscopy and of high impact for patient safety (i.e., those that were in line with the hospital's incident reporting system) were incorporated into the endoscopy checklist. Local safety issues and routines were also taken into consideration. However, none of the reviewed checklists involved the patient; thus, a personcentered focus was introduced. The implementation of the checklist was thoroughly planned and included factors identified as "enablers" to checklist uptake (i.e., to explain why and show how) [15] . The project was supported by local management, and attendance at the checklist introduction seminars and team training sessions was mandatory for all endoscopy staff.
The checklist was introduced to the staff during three halfday sessions in multiprofessional groups of five to seven members in May 2015. The sessions included oral presentations on safety culture, person centered care, and the new checklist, which was illustrated with a short motivational instruction film. Scenariobased team training was then overseen by instructors from the hospital's Center for Advanced Medical Simulation and Training. The training focused on compliance to the checklist, nonverbal com munication such as body language, and addressing the patient during the "summary" to enhance person
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Evaluation: patient and staff questionnaires
An 18-item patient questionnaire was developed; its face validity was tested with patients (n = 10), revisions were made, and then a final version was implemented. It included questions regarding (1) information (about the procedure and findings); (2) patient participation; (3) identity check; (4) staff's behavior toward the patient; (5) perception of safety; (6) repeated questions from staff members; and (7) the perception of teamwork and safety measures within the medical team.
For 12 of the items, the response format was a 7point Likerttype scale (1 = strongly disagree, 7 = strongly agree). Six questions had the response options of "yes," "no," or "partly/don't remember."
After their endoscopic examination, patients were asked if they would be part of the study and informed, both verbally and in writing, that the participation was voluntary and anonymous. The inclusion criteria for patients receiving a questionnaire were that they were older than 18 years and fluent in Swedish. Exclusion criteria were the following: (1) patients unable to fill out the questionnaire due to cognitive failure, poor centeredness. Group discussions followed each training session.
Observations
The identity verifications of patients (i.e., checking a patient's identity number against his or her medical record) performed by the nurses and physicians before an endoscopy were observed at baseline and at 4, 6, and 10 mo after the checklist was introduced. Staff were regularly informed that quality improvement observations were going to be performed but not told explicitly what was being observed or when the observations would take place. The observations were performed by the first author or by a research nurse who was in the examination room for other purposes. At 4 mo after the checklist intervention, adherence to the checklist was also observed using a standardized protocol, with a focus on the "summary" since it incorporated both safety issues and a personcentered approach. One of the purposes of the "summary" observations was to monitor if the staff addressed the patient and directly looked at him or her ( Figure 2 ). The teams observed consisted of at least one physician and one nurse. The observations were performed on random days, with the ambition of observing as many Dubois H et al. Person-centered endoscopy safety checklist 
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BEFORE EXAMINATION SUMMARY BEFORE SCOPE INSERTION AFTER EXAMINATION
Team Introduction
Everyone in the examination room introduces themselves to the patient by name and profession.
Common Identity Control
Endoscopist and nurse together check the patient's identity against the patient record on the system.
Correct Scope and Equipment
Endoscopist checks that the correct scope and equipment are available and functioning correctly.
Indication
The nurse confirms the indication and procedure with the patient.
Relevant Health History
The nurse highlights the patient's personal conditions, such as: -Allergies -Anticoagulants -Past experiences Use the "Health Declaration."
Expectations
The nurse draws attention to the patient's thoughts/expectations for the procedure.
Sedation
The nurse emphasizes the patient's wishes for sedation. When patient is sedated, the nurse monitors the patient's pulse; saturation; and, if needed, blood pressure.
Please ask the patient, "Is there anything you would like to add?"
Findings and Follow-Up
The endoscopist informs the patient of findings and follow-up arrangements.
If the patient is sedated, communicate to the nurse at the recovery area which endoscopist will inform the patient of the findings and follow-up arrangements.
The nurse prints and distributes information leaflets to the patient.
Samples
The endoscopist is responsible for sending pathology referrals and printing labels in the endoscopy room. The nurse is responsible for labeling the samples and taking them out of the examination room before the next procedure.
Experience
The nurse asks about the patient's experience and notes this in the patient's record, preferably using the patient's own words.
The checklist is intended for use in the Endoscopy Unit. Before endoscopy procedures, patients often share important information with their caregivers, sometimes before the whole team is present. The nurse should give a summary to the patient before scope insertion and while the endoscopist is actively listening. This gives the patient the opportunity to correct inaccuracies, and the endoscopist can ask related questions. If another team member is better suited to give the summary, then this is also appropriate.
general condition, or heavy sedation; (2) patients who had already filled out the questionnaire in the past month; and (3) patients who had already been examined during the observations of the first author were excluded from completing the questionnaire to rule out the risk of influence on patient experiences. Nurses working in the unit collected the questionnaires at the very end of the patients' visits.
Prior to the introduction of the checklist, a baseline questionnaire was distributed to both inpatients and outpatients at the endoscopy unit over a 7d period. In September to October 2015, patient questionnaires were randomly collected again.
In addition, a 14item staff questionnaire contained questions/statements regarding (1) team collaboration; (2) working climate; (3) patient participation; and (4) patient safety. Items were partly adopted and incorporated from the validated Safety Attitudes Questionnaire [26] . The staff questionnaire was developed and tested in two steps: first by its face validity on the physicians (n = 3) and nurses (n = 2) at the hospital' s other endoscopy unit and then revising and testing through a testretest process using physicians (n = 5) and nurses (n = 5) at the "twin unit." No need to further revise the questionnaire was found.
Staff was informed that their contributions via the questionnaire were voluntary and anonymous. Inclusion criteria for the staff questionnaire were that they worked at least 4 shifts per year in the unit and were fluent in Swedish. One nurse endoscopist at the unit was excluded from completing the questionnaire since she would not be able to participate anonymously. The baseline questionnaire was collected a few weeks prior to the intervention start, and the followup questionnaire was collected 5 months after the start of the intervention.
Statistical analysis
Observations: The frequency of identity checks performed by the nurses and the physicians was compared before and 10 months after the "checklist in tervention" using the Fischer's exact test.
Patient questionnaires: Data are presented as medians and 2575 percentiles. The MannWhitney Utest was used to test for statistically significant differences before and after the intervention. For the dichotomous responses, Fischer's exact test and χ 2 , when appropriate, were used. The frequencies and proportions of responses to the questionnaires were calculated including only the response alternatives "Yes" or "No".
Staff questionnaires: Data are presented as medians and 2575 percentiles. The Wilcoxon's matchedpairs signedranks test was used to test for statistically significant differences before and after the intervention. Pvalues less than 0.05 were considered statistically significant.
RESULTS
The endoscopy checklist
In the final checklist, the patients' individual conditions, experiences, expectations, and/or fears were highlighted in addition to safetyrelated items. Most importantly, the "summary," which corresponded to the "timeout" in the WHO SSC, directly addressed the patient before scope insertion was performed, giving him or her an opportunity to correct any inaccuracies. This "summary" always preceded any sedation of the patient and was performed by the nurse/endoscopy assistant who had followed the patient from the onset of the visit. The physician participated by first actively listening to the "summary" and then, if necessary, posing additional questions. The summary was ended by asking the patient if he or she had questions or wanted to add anything.
The checklist was displayed on large posters on the walls in all examination rooms; they were therefore visible to both the medical teams and the patients. In Figure 2 , an English translation of the checklist is presented.
All nurses in the unit (n = 9), including the nurse endoscopist, attended the checklist introduction training. Out of the 20 physicians scheduled in the endoscopy department during the study period, seven participated in the training and two at attended an open lunch seminar. The remaining 11 physicians were briefed on the checklist by the first author and/or by viewing the instruction film.
Observations
During the baseline observations (n = 27), none of the physicians performed identity checks, while nurses did so for 96% of the observations. Followup observations (n = 45) were performed at 4, 6, and 10 mo after the intervention. The rate of identity checks for both the physicians and nurses remained high during the study period, reaching 87% at 10 mon (P < 0.001) for the physicians and 93% for the nurses (P = n.s.). Observations regarding the identity verifications are illustrated in Figure 3 .
At 4 mo after the introduction of the checklist, a "summary" was initiated for 18 of 20 of the observations (90%) but with a varying degree of completeness ( Figure 4 ). All parts of the "summary" box were included in 56% of the observations. The nurses fully addressed the patients during the "summaries" 89% of the time and partly addressed the patient 11% of the time. The physicians faced the patients 50% of the observed "summaries."
Patient questionnaire
Out of 168 patients examined during the baseline data collection period, 104 patients (62 %) completed the questionnaires. Reasons for not completing the questionnaires were the following: (1) The patient did not meet the criteria; (2) the patient declined to participate; or (3) the patient did not receive the questionnaire due to a heavierthannormal workload for the nurses. At baseline data are missing regarding the number of patients per reason not to participate. During the followup, 183 patients were examined at the unit. Questionnaires were distributed to 141 patients; 42 patients did not receive the questionnaires due to a heavierthannormal workload for the nurses collecting questionnaires. Out of the 141 patients, 30 did not meet the study criteria, leaving a sample of 111. Eleven patients declined participation. Completed questionnaires were received from 100 patients. Thus, the response rate was 55% if calculated according to the baseline and 90% if calculated based on eli gible patients who received a questionnaire. Patient background factors are shown in Table 1 . Missing values are not presented.
On the patient questionnaire, both at baseline and at followup, all Likertscale ratings were 7 in median. The 2575 percentiles were 77 for all responses but one, where it was 67. Data from these statements in the questionnaire are not presented further. The proportions (%) of patients' responses to the questions with the response options of "yes" or "no" are presented in Table 2 .
Staff questionnaire
The baseline staff questionnaire was distributed to nurses (n = 8) and physicians (n = 20) a few weeks prior to the intervention. The followup staff questionnaire was distributed 5 mo after the checklist introduction to the nurses (n = 8) and physicians (n = 18) who were eligible for inclusion at that time. The response rate for the nurses was 100% both before and after the implementation. All nurses were women. The response rate for the physicians was 65% (n = 13) at baseline and 72% (n = 13) in the followup period. Among physicians at the baseline, 3 respondents were women and 10 were male; at the followup, 2 physicians were women, 10 were men, and 1 did not report his or her gender. The staff questionnaire is presented in Table 3 . No significant differences were found between the nurses' and physicians' answers; thus, they are presented together. In 2 of the 14 questions the changes were close to reaching statistical significance; i.e., there were signs of increased quality in collaboration with nurses (P = 0.07) and an increased perception of the importance of patient participation (P = 0.08) after checklist implementation.
DISCUSSION
The aim of this study was to develop and implement a personcentered safety checklist at an endoscopy unit and to evaluate the "checklist intervention" in terms of patient safety, personcenteredness, and teamwork. To the best of our knowledge, this is the first checklist in an endoscopy setting that has combined patient safety with a personcentered approach. It was designed as a quality improvement project. During the team training, body language was emphasized, although nonverbal communication was not clearly incorporated into the checklist. The team training was mandatory for those working in the unit during the scheduled training days. Physicians not scheduled to work in the unit on those days were invited to attend either the team training or the open lunch seminar. Despite this invitation, however, only 7 physicians attended the training and 2 attended the lunch seminar. Therefore, one possible explanation for the physicians' deficient participation during the "summaries" could have been their lack of training. Previous research has shown that team training in nontechnical skills is effective for increasing patient safety attitudes and situation awareness [27] . We therefore regard the team training and group discussions as crucial parts of the implementation process.
The most prominent finding was the increase in identity checks performed by the physicians, an effect that remained throughout the first year after the checklist introduction. In endoscopy, as well as any other type of healthcare, patient misidentification can lead to serious harm. Photo documentation and pathology referrals are two of the tasks that physicians are exclusively responsible for at the unit, and by minimizing the risk of patient misidentification by physicians, important safety improvements can be achieved.
Previous studies have shown improvements in collaborative climate and communication when using the WHO SSC [10, 11] , and a good working climate can have an indirect positive effect on patient safety. In addition, the perceived quality of communication among staff has previously been linked to improved patient outcomes [9] . Although one question on the staff questionnaire indicated improved collaboration in this study, statistical significance could not be shown, most likely due to the small number of participants; hence, this result should be interpreted cautiously. Although the checklist developed for this study is new, it contains similarities to the WHO SSC. Haynes et al [8] found that the WHO SSC improved patient outcomes, although other researchers have not noted this association [14] . In the current study, besides the increase in identity checks by the physicians, another positive effect on patient safety was the addition of the checklist "summaries," which most likely contributed to increased team situation awareness and possibly reduced the threshold for speaking up [28] . Other similar projects [16, 29] have found that compliance to checklists is suboptimal. This can be seen in the physicians' lack of participation in half of the observed "summaries" in the current study. We concur with Catchpole and Russ [30] , who consider safety checklists to be "complex sociotechnical interventions" that should not be seen as quick solutions to safety issues. The implementation of new routines is a timeconsuming process, and the implementation of this endoscopy checklist is not an exception. However, if properly used, this new endoscopy checklist could serve as a tool for improved patient safety, with a team training and group discussions serving as a basis for behavioral change.
Can a checklist enhance a personcentered approach? Since there are no clear definitions of personcentered care, we selected aspects of this approach that have been noted as important in the literature [23, 24] and included them on the checklist and in the team training sessions. Our ambition was to evaluate if the checklist intervention could enhance personcentered care, but neither the staff questionnaire nor the patient questionnaire shed light on this matter. Although the staff reported an increased importance of patient participation at the unit, which might indicate a greater awareness of this important aspect of personcentered care, the Pvalue was just slightly over the cutoff value (P = 0.05).
Associations between multiprofessional teamwork and patients' perceptions of quality of care have previously been identified [31] . However, a similar effect could not be shown in this study since the patient baseline questionnaire with maximal median scores on all items did not leave room for improvement. Statistical significance was found for one item on the patient questionnaire, namely regarding the repetition of questions by the staff. However, due to the low number of responders to this specific item, it is not clear if this finding is fully representative.
In general patients tend to report high levels of satisfaction [32] , which is why other research methods, such as qualitative interviews, might be useful to better understand patients' views on personcentered care in endoscopy settings.
Strengths and limitations
Some of the strengths in our study design were the inclusion of both patients and staff and the use of observations in addition to questionnaires for data collection. This quality improvement project was implemented and evaluated in a clinical setting with immediate consequences for patients and staff.
In our study, the observations contributed to an understanding of how the checklist was used by the staff. People who are being observed tend to perform differently than normal, so to minimize this bias, a research nurse performed parts of the observations simultaneously with her ordinary tasks.
Suitable existing questionnaires for our study could not be found, and we therefore developed our own based partly on existing validated instruments. Our questionnaires were tested for their usability and relevance. However, the lack of solid validation of the questionnaires is a limitation to our study.
As a quality improvement project, it was important that the implementation leaders were endoscopy staff members as this would increase their buyin and sense of ownership of the checklist. However, our personal engagement in the research study could have affected the internal validity and generalizability of the findings. In addition, a onegroup pretestposttest design is vulnerable to internal validity threats. In future studies, a standardized model of implementation at multiple sites, together with validated instruments for measuring patient outcomes and potentially qualitative methods, could result in a greater understanding of the complexity of an endoscopy checklist that combines patient safety and personcenteredness and its effects.
CONCLUSION
The most prominent finding of this study was a statistically significant improvement in patient identity verification by physicians, which is an important patient safety measure. Compliance with the checklist was suboptimal. The staff questionnaires highlight a possible increase in staff's awareness of patient participation and improved collaboration. The patient questionnaires did not shed light on the study aims; therefore, further investigations at multiple units using a standardized implementation model and more sensitive instruments are needed to further evaluate this concept.
ARTICLE HIGHLIGHTS
Research background
One of the most well-known tools for improving patient safety is the World Health Organization's Surgical Safety Checklist (WHO SSC), which has been extensively evaluated. Studies have shown that implementing the WHO SSC contributes to better patient outcomes. Improved communication in surgical teams, a factor known to be associated with better patient outcomes, is another positive effect of the WHO SSC.
Within the field of endoscopy, the number of examinations continues to increase; at the same time, this diagnostic process has become more technically advanced. Therefore, knowledge about a patient's health condition
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and proper monitoring of the patient's vital functions are crucial to prevent complications. Safety checklists similar to the WHO SSC that are specific to endoscopy have been described in the literature.
Another approach to improve healthcare quality and patient safety is promoting patient participation. Person-centered care has been described as a collaborative and respectful partnership between healthcare professionals and the patient. This study describes an attempt to combine patient safety with a person-centered approach in the endoscopy field, which to our knowledge has not been done before.
Research motivation
Our motivation was to explore if patient safety aspects could be combined with a person-centered approach in an endoscopy checklist. We also wanted to evaluate the impact of such a checklist. Would this novel checklist contribute to improved team communication and enhanced patient safety as previous checklists have done? Would the addition of a person-centered approach contribute to increased patient participation? Would the staff use the checklist as intended? The study contributes to the current literature through an innovative approach that could be adopted by other high-volume service areas in the medical field.
Research objectives
The main objectives of the study were to describe the development and implementation of a novel person-centered safety checklist and to evaluate the "checklist intervention" in terms of patient safety, person-centeredness, and teamwork.
Research methods
The intervention in this study was a newly developed endoscopy checklist at a university hospital's endoscopy unit in Sweden. The checklist was developed by a multi-professional group, and the introduction consisted of half-day sessions including lectures, a team training, and group discussions.
The intervention was evaluated using two methods: structured observations and pre/post questionnaires. The questionnaires were developed by the authors and were tested for their usability and relevance. Questionnaires were collected from both patients and staff. The structured observations included endoscopy teams of physicians and nurses. Anonymized data were analyzed using, when appropriate, the Mann-Whitney U-test, Fischer's exact test, the χ 2 , and the Wilcoxon's matched-pairs signed-ranks test.
Research results
Our observations showed frequent attempts by the physicians and nurses to use the checklist, but with suboptimal compliance. The most salient result in the study was the increase of patient identity verifications performed by physicians. At baseline, none of the physicians performed identity checks before scope insertion. At 10 mo after the intervention, the identity verifications performed by physicians were observed at 87%.
Neither the staff nor patient questionnaires had statistically significant differences. However, the staff reported an increased awareness of the importance of patient participation, which might indicate a greater emphasis on this important aspect of person-centered care (the P-value was slightly over the cut off value of P = 0.05). These results should be interpreted carefully and need to be investigated further in future studies using validated instruments or other research methods.
Research conclusions
This new endoscopy checklist, if properly used, could be a tool for improved patient safety, with a team training and group discussions serving as a basis for behavioral changes. The combination of patient safety aspects and a personcentered approach has been carried out and implemented with immediate positive consequences for patients and staff. However, further research is needed to evaluate the effects of the checklist, especially regarding a teamwork culture and person-centeredness.
Research perspectives
Since no suitable questionnaires were found for this context, the authors developed their own. Although this was an educative process, this method was not sufficient to draw conclusions for some of our research objectives. In future work, solid validation is necessary for such questionnaires. Qualitative methods could bring a deeper understanding of patient and staff experiences regarding patient participation and a teamwork culture. To measure patient safety, the checklist should be implemented using standardized methods at multiple sites and by using other patient outcome measures, such as complication rates or near misses.
